Objectives: To evaluate the use of a self-administered quantitative food frequency questionnaire (QFFQ) in a national dietary survey concerning (a) response rates with different distribution methods and reward; (b) degree of underreporting of energy intake; (c) reproducibility of the QFFQ; and (d) seasonal variation on reported intake. Design and subjects: A pilot study was performed in 1992 to test response rates to the QFFQ with three different distribution methods, with and without reward, in a random sample of 1200 adults aged 16±79 y. In another study, the QFFQ was distributed to a nation-wide, representative random sample of 5008 adults aged 16±79 y during June, September, November 1993 and March 1994. Reproducibility was evaluated among 90 responders to the survey who answered another QFFQ six weeks later. Results: The distribution method combining postal distribution and collecting the QFFQ by interviewer as well as an offer to participate in a lottery, gave the highest response rate (72%). The possibility to get a reward increased the response rate by 9, 14 and 57%, respectively, depending on the distribution method used. The mean daily energy intake and the percentage of subjects claiming to have unlikely low energy intake did not differ signi®cantly between the different ways of distribution. In the main survey the mean ratio between energy intake and estimated basal metabolic rate was 1.58 among men and 1.47 among women, and 37% of men and 45% of women had a ratio below 1.35. Spearman rank correlations between the two QFFQ ranged from 0.48 (edible fats) to 0.91 (coffee) with a median coef®cient of 0.70. For nutrients correlations ranged from 0.55 (carbohydrate E%) to 0.81 (alcohol), with a median coef®cient of 0.72. The season of questionnaire administration was of minor importance for the reported intake of the main foods and nutrients. Conclusions: The QFFQ-method is suitable for use in a Norwegian nutritional surveillance system.
Introduction
Knowledge about dietary trends and differences within populations is essential for the planning and follow-up of a health-promoting Food and Nutrition Policy (NMHS, 1992) . The main drawback of the Norwegian dietary surveillance system has been the lack of dietary data from representative samples of the population and it was decided to improve this system by including dietary surveys among random samples of the population.
For a dietary surveillance system it is important to have access to a dietary survey method that can be applied repeatedly few years apart and in large samples. This puts strong demands on cost-effectiveness in data collection and handling, as well as rapid feed-back to authorities. It is also important to convince the different socio-demographic subgroups of the population to participate. Since we found little information about the effect of rewards on the response rate in the literature we wanted to test this together with some distribution methods.
Traditional dietary survey methods like dietary history interviews, diet records and 24 h recall are time-consuming and expensive. Thus, their applicability in large-scale dietary surveys is limited. To improve this situation a selfadministered, optical mark readable, quantitative food frequency questionnaire (QFFQ) was developed at Institute for Nutrition Research, University of Oslo. It was designed to cover the whole diet and included approximately 180 food items. The QFFQ was evaluated against 14 d weighed records among 38 elderly women (Nes et al, 1992) , against 48 h recall among 123 dermatologic outpatients (Solvoll et al, 1993) and in relation to the concentration of very-longchain n-3 fatty acids in plasma phospholipids of 579 men and women (Frost Andersen et al, 1996) . These studies showed that the QFFQ could be used in assessing individual intakes of a wide range of nutrients. However, the QFFQ had not been used among random samples of the population. Before using this questionnaire in a national survey we wanted to test if it was applicable in random samples of adult Norwegians.
The aim of the present study was to evaluate (a) response rates with different distribution methods and reward in random samples of the population; (b) degree of underreporting of energy intake; (c) reproducibility of the QFFQ in random samples; and (d) seasonal variation on reported intake.
Methods

Questionnaire
A pilot study (Pilot study) was performed in 1992 to test the response rates to the QFFQ with different distribution methods and reward among random samples of the adult Norwegian population. The questionnaire was designed to cover the whole diet and included about 180 food items. Most foods were aggregated and grouped together according to the Norwegian meal pattern. The QFFQ was phrased to get information about the`usual' food intake during the last year. The frequency of consumption was given per day, per week or per month depending on the food item. The portion sizes were units such as slices, glasses, cups, pieces, decilitres and spoons. The portion sizes of the different food items were converted to weights on the basis of standard portions estimated from previous Norwegian dietary studies (Blaker & Aarsland, 1989) . The QFFQ was slightly revised after the pilot and used in a nation-wide dietary survey of adults 1993±1994 (NORKOST). Both QFFQs were self-administered and optical mark readable. The basic design concerning food items, frequencies and portion sizes was similar in the two QFFQs, except for a limited number of alterations in the questions about foods and the range of frequency of consumption. The main difference between the QFFQ used in the Pilot study and NORKOST was that questions about weight, height, physical activity, smoking habits, meal frequency and attitudes towards diet and body weight, were included in the revised version. Together with a new lay-out, these changes increased the number of pages in the revised QFFQ from 6±11.
The QFFQs included a short written instruction and the subjects got no further guidance. On the average it took about one hour to complete the QFFQ. Time spent on data handling was minimised through optical mark reading of the completed QFFQ. Software systems for optical mark reading were developed in collaboration with the Norwegian Government Computer Centre. Statistics Norway provided information about the subject's level of education and several other demographic and geographical variables from their registers. The daily intake of energy and nutrients was computed using a food data base and software systems developed at Institute for Nutrition Research. Cod liver oil, vitamin and mineral supplements were not included in the calculations presented in this paper.
Subjects
Pilot study 1992.
The 1200 subjects drawn to participate in the Pilot study were divided into the following six groups for distribution of the QFFQ, with 200 subjects in each group:
(1) Postal out and interviewer in (2) Postal out and interviewer in with reward The Pilot study was coordinated with Statistics Norway's Omnibus Survey. The Omnibus Survey pools questions from different customers and data are collected by interviewers visiting the subjects at home. A nation-wide, representative random subsample of 800 subjects aged 16±79 y was selected from the sample for the Omnibus Survey in November 1992 to receive the QFFQ (Statistics Norway, 1992) . This subsample was split into two groups. One got the QFFQ by mail and was asked to deliver it to the Omnibus interviewer. The other group got the QFFQ with a return envelope when the interviewer visited the subjects at home. In addition, a nation-wide random sample of 400 subjects aged 16±79 y was selected by Statistics Norway exclusively for the Pilot study (Statistics Norway, 1992) . These subjects received the QFFQ by mail together with a prestamped response-envelope and were asked to return the QFFQ by mail within two weeks. In each of the three ways of distribution of the QFFQ, half of the subjects was selected randomly and offered to participate in a lottery of three cheques USD 130±400. Non-responders got one reminder after four weeks. To test if a personal reminder by telephone increased the response rates more than a reminder by mail, non-responders in the`Pure postal with and without reward group', were randomised and reminded by mail or telephone.
NORKOST 1993±1994. Distribution and collection of the dietary questionnaires were coordinated with Statistics Norway's Omnibus Survey performed during: June, September and November 1993 and March 1994. A nationwide, representative random sample of 2500 Norwegians aged 16±79 y was drawn to participate in each Omnibus Survey (Statistics Norway, 1980) . A random half of each Omnibus sample was drawn to participate in the dietary survey, approximately 1250 subjects in each period (Statistics Norway, 1993) . The dietary questionnaire was mailed to the subjects together with information letters about the Omnibus and NORKOST. After 1±3 weeks the QFFQ was collected by interviewers from Statistics Norway when visiting the subjects at home for the Omnibus Survey interview. The approximately 100 Omnibus interviewers were instructed to ask for the dietary questionnaire, check if it was ®lled in and supply those who had lost their questionnaire with a second copy. Responders were offered to participate in a lottery of four cheques worth USD 170±500. Non-responders got one reminder by mail after four weeks. For each round of the Omnibus Survey the Norwegian Data Inspectorate was noti®ed according to standard procedures.
Degree of underreporting of energy intake A comparison of energy intakes with estimates of basal metabolic rate (BMR) can be used to estimate the number of respondents who may be underreporting their energy intake. For individuals in a non-dieting population, it is suggested that a ratio between energy intake and estimated BMR (EI/BMR) of less than 1.35 is unlikely to re¯ect habitual intake . For subjects participating in NORKOST, estimates of basal metabolic rate (BMR) were calculated from standard equations based on weight, age and sex (EU, 1992). However, weight and height was not asked about in the Pilot study. Because of this limitation, daily energy intakes below 6 MJ in men and below 5 MJ in women, were used as indicators for extremely low energy intake in the Pilot study.
Reproducibility
To test the reproducibility another QFFQ was mailed after about six weeks to a random sample of 200 responders in the dietary survey during March 1994, of whom 90 subjects responded (52 men and 38 women).
Seasonal variation
The subjects were asked to report their usual diet during the last year and thus the answers should not be in¯uenced by existing seasonal variations in food choice. To test if the season for the interview in¯uenced the answers, we compared the intake adjusted for energy of the main food items and all nutrients in men and women, during the four seasonal periods of the survey.
Statistical methods
Data were analysed using the programme SPSS (SPSS, 1995) . Chi square test was used to test differences in response rate between different categories of subjects. Ttest and one-way Anova-test with Bonferroni correction were used to test differences between groups of subjects. Since the sample for the reproducibility study was small (n 90) and many of the intake data were skewed, nonparametric statistical methods were chosen for analysis of this part of the study. The sample medians, 25th and 75th percentiles of food and nutrient intake were computed. Differences between measured intake were tested with Wilcoxon's signed rank test (paired data). Spearman rank correlations were used to compare two measurements. Furthermore, the agreement on category level between the two QFFQs was examined by classi®cation of intakes divided into quartiles.
Results
Response rates
Pilot study.
Of the 1200 subjects drawn to the study of different ways of distribution, four subjects had died or emigrated and were excluded from the original sample. Of the remaining 1196 subjects 716 (60%) returned their QFFQ. The Omnibus itself had a response rate of 76%. The main causes for not responding to the Omnibus were refusal (13%), not possible to reach (6%) and illness (2%). Half of those who did not return the QFFQ participated in the Omnibus and the other half did not participate in neither the Omnibus nor the dietary survey. Out of the subjects who responded to the QFFQ, 13% refused to participate in the Omnibus interview.
Cooperation with the Omnibus gave a much higher response rate than postal distribution alone, 67% vs 45% (P`0.001) ( Table 1 ). An offer to participate in a lottery increased the response rate from 35±55% (P`0.001) in thè Postal out and postal in group', from 63±72% (P 0.05) in the`Postal out and interviewer in group' and from 65±70% (P 0.24) in the`Interviewer out and postal in group'. An offer to participate in a lottery increased the over all response rate among the 1196 subjects from 54±65% (P`0.001).
In ®ve of the six distribution groups, a larger percentage of the men responded to the QFFQ as compared to women. However, chi square tests showed that this difference was signi®cant (P 0.018) only for the`Postal out and postal in without reward group', where 43% of the men and 27% of women responded. The mean age was not signi®cantly different among responders as compared to non-responders in any of the six groups. When the different groups of distribution were cross-tabulated according to the six main geographical regions of Norway, the frequency of subjects from the six regions did not differ among responders and non-responders in any of the six groups of distribution (data not shown).
All together 452 (234 men and 218 women) of the 1196 subjects got a reminder and 15% (17% among men and 14% among women) of these responded with a completed QFFQ. Of the 252 non-responders in the`Pure postal group', 14% returned their QFFQ after a reminder by mail and 15% after reminder by telephone. The response rate did not differ between the two kinds of reminders.
A soft pencil was enclosed the QFFQ and the subjects were asked to use this to ®ll in the answer boxes of the QFFQ. Most of the subjects followed this instruction, but one third of the subjects used ball-point pen, ink or marked with crosses and other symbols. Furthermore, some QFFQ were incompletely ®lled in. Of the 716 returned QFFQ; 555 (78%) were read at ®rst run with the optical mark reader, and these were further analysed concerning energy intake.
NORKOST 1993±1994. Of the original 5008 subjects drawn to participate in the dietary survey, 28 had died or emigrated and were excluded from the sample. Of the remaining 4980 subjects a total of 3227 (65%) returned their QFFQ. The main causes for non-responding were refusal, not possible to reach and illness. The completed forms were checked for`double marks' before optical mark reading. Double marks were corrected to the highest alternative or to the mean frequency or portion size of the two marks. In total 83 QFFQ were rejected and 3144 QFFQ (63%) were used in further analysis. The response rate during the four periods of the survey were 61% in June, 61% in September, 65% in November and 65% in March. In NORKOST, as well as in the Pilot study, there were only small differences between the total sample, responders and non-responders regarding gender and the distribution between the six main geographical regions of Norway. However, the response rate was signi®cantly lower (P`0.001) in the age group 70±79 y (46%), among subjects living in cities (59%) and among subjects with short education (52%), as compared to the other categories of subjects. The mean age was 43.7, 42.4 and 45.8 y among the total sample, responders and non-responders, respectively and the number of years in school was 10.7, 11.0 and 10.2, respectively. Non-responders were older (P`0.001) and had a shorter education (P`0.001) as compared to responders.
Degree of underreporting of energy intake
In the Pilot study mean daily energy intake did not differ signi®cantly between the six groups of distribution, neither among men nor women, except for women in the`Pure postal with reward group' ( Table 2) . They had a signi®-cantly lower energy intake as compared to women in thè Interviewer out and postal in with reward group'. The percent of subjects with extremely low daily energy intakes (`6 MJ in men and`5 MJ in women) in all groups together was 9% among men and 11% among women. The percentage with extremely low energy intake varied between 6 and 15% in the six groups. However, the difference between groups was not signi®cant.
In NORKOST mean daily intake of energy was higher among men than women and decreased with age in both genders (Table 3 ). The ratio between energy intake and estimated basal metabolic rate (EI/BMR) was higher among men than women (1.58 vs 1.47; P`0.001). EI/ BMR was signi®cantly higher among the three youngest age groups in both genders. The percent of subjects with EI/BMR below 1.35, was 38% among men and 45% among women. Chi square tests showed that the percentage of subjects with EI/BMR`1.35 was lowest in the three youngest age groups in both genders.
Reproducibility
The difference in median intake between the two QFFQ was small for most foods and nutrients. The difference was statistically signi®cant for fresh fruit, ®sh and tea, and for ribo¯avin, vitamin C, calcium and magnesium. Spearman rank correlation coef®cients for the characteristics of the subjects were high, for example self-reported weight 0.91 and height 0.99, and for foods it ranged from 0.48 for edible fats to 0.91 for coffee (Table 4 ). The median coef®cient for all foods was 0.70, and 14 out of 19 coef®cients exceeded 0.60.
The correlation coef®cient for nutrients ranged from 0.55 (carbohydrate E%) to 0.81 (alcohol g/d) ( Table 5 ). The median coef®cient for nutrients was 0.72 and only one out of 24 coef®cients was below 0.60. When evaluating the genders separately, we found that the correlation coef®-cients varied from 0.44 (vitamin D) to 0.79 (alcohol g/d) among men, with a median value of 0.67. The median correlation coef®cient was higher among women 0.73, ranging from 0.47 (carbohydrate E%) to 0.83 (alcohol E%). Most of the subjects (80±94%) were classi®ed in the same or the adjacent quartile for nutrient intake by the two QFFQ, with iron intake as an exception (68%) ( Table  5 ). The subjects who were grossly misclassi®ed by appearing in the highest quartile by one QFFQ and in the lowest by the other, varied from 0±6%.
The percentage of subjects with a difference in intake between the two QFFQ of more than 20% ranged from zero % (protein E%) to 100% (alcohol). The median daily intake of alcohol was small in both QFFQs (2.1 vs 2.4 g). Thus a small change in the frequency of alcohol consumption between the two QFFQs, would have a large effect on the relative change in alcohol intake.
The mean daily energy intake decreased with 0.5 MJ in men and 0.04 MJ in women between the two QFFQs. The percent of subjects who decreased their energy intake between the two measurements was 62% among men and 55% among women. In both genders, 29% of the subjects changed their energy intake with 20% or more of the mean energy intake between the two QFFQs. Women who changed their energy intake with more than 20% between the two QFFQs, had a signi®cantly lower energy intake at the ®rst measurement (6.8 vs 8.8 MJ/d, P 0.01) and a lower EI/BMR (1.1 vs 1.5, P`0.01) as compared to women who changed their energy intake with less than 20%. This was not found among men. Subjects who changed their energy intake with 20% or more, did not differ signi®cantly regarding mean BMI (25.1 vs 23.7, 
Seasonal variation
For most of the main food groups and nutrients, the differences in energy-adjusted intake between the four seasons of the study were not statistically signi®cant.
Only intake of citrus fruits and dietary cholesterol showed a statistically signi®cant difference in both genders simultaneously (data not shown). The subjects participating during November and March had the highest intake of citrus fruits, whereas participants in June had the largest intake of cholesterol. Cod liver oil was used regularly (! 1 time/week) as a dietary supplement by 920 (29%) of the subjects. However, 504 of these subjects used it only during winter. This clear seasonal difference in actual habits did not signi®cantly affect the reported usual intake of cod liver oil during the last year. The percentage of subjects who reported to be regular users of cod liver oil during winter was 16% in the survey performed during June and it was 17% in the survey during November.
Discussion
Response rates
The Pilot study showed that cooperation with Omnibus personnel gave a substantially higher response rate as compared to postal distribution alone. Furthermore, an offer to participate in a lottery increased the response rate. The distribution method`Postal out and interviewer in with reward' gave the highest response rate (72%). This distribution method was used in NORKOST and prompted a total response rate of 65%. Some questionnaires were rejected and 63% of the subjects in NORKOST returned forms acceptable for calculation of energy and nutrient intake. We have no obvious explanations for the difference in response rate between the Pilot study and NORKOST. Instructions and routines for interviewers were similar. However, the Pilot study in November 1992 was combined with the ®rst Omnibus done by Statistics Norway and the interviewers were probably eager to get a high response rate. Furthermore, it was the ®rst time they cooperated with a dietary survey. After the Omnibus in September 1993 the instructions for the interviewers were reinforced. This may have caused the higher response rate during the last two All correlation coef®cients were signi®cantly different from zero (P`0.01). Effect on response rate with reward L Johansson et al periods as compared to the ®rst two periods, 65% vs 61%, respectively. Several reminders with good timing might have increased the response rate in the present study (Mordal, 1989) . However, the Norwegian Data Inspectorate do not allow Statistics Norway to use more than one reminder. A review of national food consumption surveys in 11 industrialised countries showed a range in response rates from 37±81% (Hulshof & Lùwik, 1993) . In ®ve national dietary surveys in the other Nordic countries during 1985±95 the response rate ranged from 58±76% (Haraldsdottir et al, 1986; Steingrimsdottir et al, 1991; Kleemola et al, 1994; Becker, 1994; Andersen et al, 1996) . There were only small differences between the total sample, responders and non-responders regarding gender and the distribution between the main geographical regions of Norway in the six different ways of distribution and reward in the Pilot study, as well as in NORKOST. Furthermore, the distribution of subjects in different groups of socio-economic status, level of urbanisation and education shorter or longer than 13 y, was similar in NORKOST compared to the general population (Statistics Norway, 1995) . However, the response rate was signi®-cantly lower in the oldest age group, among subjects living in cities and among subjects with short education, as compared to the average response rate. In the age group 70±79 y the response rate was 41% among subjects with short education as compared to 71% among those with long education. Furthermore, the response rate decreased substantially with increasing age. In the age groups 70±74 and 75±79 y the mean response rate was 50 and 40% respectively. This should be born in mind when generalising the NORKOST data into these subgroups of the population. However, this is not a unique problem for this study. Also in the Swedish and the Danish national surveys the response rate was lowest in the oldest age groups and it was especially low among elderly women (Becker, 1994; Andersen et al, 1996) . In the Danish survey as well as in NORKOST, the response rate was lower in the capital areas and it was higher among subjects with long education .
Degree of underreporting of energy intake
In the Pilot study the mean daily energy intake and the percentage of subjects claiming to have unlikely low energy intake (`6 MJ in men and`5 MJ in women) did not differ signi®cantly between the six groups of distribution methods. We feared that the use of a reward would increase the number of subjects with extreme answers. However, the distribution method`Postal out and interviewer in with reward group' had the lowest percentage of subjects (7%) reporting extremely low energy intakes. In NORKOST the fraction of subjects with extremely low energy intake was 5% with the same kind of distribution method.
In NORKOST the ratio between energy intake and estimated basal metabolic rate (EI/BMR) was 1.58 among men and 1.47 among women. Substantially lower EI/BMR was found in large surveys in the US (Briefel et al, 1995) and the UK (Gregory et al, 1990 ). An analysis of doublylabelled water measurements suggested a daily energy expenditure between 1.4±1.7 6 BMR as realistic for seated work and 2.0±2.4 6 BMR for strenuous physical work (Black et al, 1996) . An evaluation of 37 dietary surveys showed a mean EI/BMR of 1.50 for men and 1.37 for women . The mean EI/BMR differed between methods and was 1.31, 1.47 and 1.60 when measured with 24 h recall, diet records and dietary history, respectively. Black et al concluded that the major- (Haraldsdottir & Sandstrùm, 1994) . Among Norwegian elderly women the median EI/BMR was 1.45, when monitored with 14 d weighed records (Nes et al, 1992) . This was at the same level as the mean EI/BMR of 1.43 for women aged 70±79 y in NORKOST.
In NORKOST the percentage of subjects with a ratio between energy intake and estimated basal metabolic rate (EI/BMRest) of less than 1.35, was 37% among men and 45% among women. The percentage of subjects below this level increased with age. Thus, a relatively large percentage of the subjects reported an energy intake most unlikely to represent habitual intake. However, the energy intakes at percentile 10 and 90 were at a similar level in NORKOST as in national dietary surveys in other Nordic countries using dietary history and diet records (Haraldsdottir et al, 1986; Steingrimsdottir et al, 1991; Kleemola et al, 1994; Becker, 1994; Andersen et al, 1996) .
Reproducibility
The reproducibility was evaluated by comparison of repeated administrations of the QFFQ with an interval of about six weeks. The median correlation coef®cient between the two measurements was 0.70 for food intake and 0.72 for nutrient intake. This was similar to correlation coef®cients for the nutrient intake in two evaluation studies with the old version of the QFFQ, 0.70 (Nes et al, 1992) and 0.68 (Solvoll et al, 1993) . However, it was somewhat higher than those reported for other food frequency questionnaires (Hankin et al, 1983; Willett et al, 1985; Pietinen et al, 1988; Engle et al, 1990; Rimm et al, 1992; Gnardellis et al, 1994; Goldbohm et al, 1995) .
In our present study the ®rst questionnaire produced signi®cantly higher median intakes for fresh fruit, ®sh and tea and for ribo¯avin, vitamin C, calcium and magnesium, as compared to the second questionnaire. The median energy intake was 9.1 and 8.9 MJ/d, respectively, but the difference (2%) was not signi®cant. In both of the previous reproducibility studies of the old version of the QFFQ, the difference in energy intake between the ®rst and the second QFFQ was 12%. The phenomenon that repeated administration of questionnaires shows lower total intake the second time, was also reported in other studies (Pietinen et al, 1988; Rohan et al, 1987; Fogelholm et al, 1991) . Furthermore, it is shown that repeated diet records (Bingham, 1987) , recalls (Solvoll et al, 1993) and repeated food frequency questionnaires (Goldbohm et al, 1995) in¯uence the outcome of the study. One explanation suggested for this kind of difference may be a learning effect (Rohan et al, 1987) . Reproducibility studies are often combined with comparisons with other dietary survey methods between the two measurements. This may increase the respondents awareness of the diet between the examinations. In our study no comparison with other methods was done and this may explain the smaller differences between the two measurements and the somewhat higher median correlation coef®cient, as compared to previous studies (Nes et al, 1992; Solvoll et al, 1993) .
Seasonal variation
Import of foods and improved storage and distribution probably have diminished the seasonal variations for the main food groups. However, seasonal¯uctuations of intake still exist. In Norway the consumption of domestic fruits and vegetables have a peak during summer and autumn and it is likely that the liquid intake increases during these warmer periods of the year. A large Norwegian survey in 1976±78 showed seasonal variations in the intake of soft drinks, oranges and cod liver oil, with the highest intake during June±August, January±April and October±Decem-ber, respectively (Lùken et al, 1980) . Using a 59-item food frequency questionnaire and asking for the intake over the past year, Subar et al (1994) found small seasonal variations in the estimated intake of nutrients and most food items. The most striking exception was oranges, with about 8±10% more of both men and women reporting being consumers when the questionnaire was administered during winter season as compared with summer and fall. Small seasonal¯uctuations in energy and nutrient intake was also found when energy and nutrient intake were measured 14 times with 24 h recall during a period of 14 months (van Staveren et al, 1986) and with 4 d diet records on each four seasons over the course of one year (Bingham et al, 1994) .
Even though the QFFQ used in NORKOST asked about the usual intake during the last year it is possible that the predominant food choice at the time of the survey could in¯uence the respondents memory. For most of the main food groups and nutrients, the differences in energyadjusted intake between the four periods of the NORKOST survey were not statistically signi®cant. The intake of citrus fruits and dietary cholesterol was signi®cantly different between seasons in both genders simultaneously. The subjects participating during November and March had the largest intake of citrus fruits and participants during June had the largest intake of cholesterol. In spite of clear seasonal differences in the use of cod liver oil in NOR-KOST and in previous Norwegian surveys, the percentage of subjects who reported to be users did not differ signi®cantly between the four seasons of the NORKOST survey.
Conclusions
The use of a reward improved the response rate signi®-cantly. The low response rate among subjects in the oldest age group, and among subjects living in cities and with short education must be taken into account when analysing subgroups of the total sample. The low response rate in the oldest age group suggest that some of the elderly has dif®culties to participate in surveys using extensive questionnaires. The calculated average energy intake was at an acceptable level, however, a large fraction of subjects reported a low energy intake in relation to their estimated basal metabolic rate. The seasonal in¯uence on the answers was small. The practical implication for future surveys may be what we do not need to spread the data sampling over several seasons of the year. The reproducibility of the questionnaire was acceptable. The method used in NOR-KOST is suitable for future use in a Norwegian nutritional surveillance system.
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